Morphology of the intrinsic cardiac nervous system in the dog: a whole-mount study employing histochemical staining with acetylcholinesterase.
The intrinsic cardiac nervous system is known to be important both in the prevention and treatment of risky heart diseases. The present study was designed to determine the topography and 3-dimensional architecture of the intrinsic nervous system in the canine heart highlighting the differences of this system in dogs and humans. The morphology of the intrinsic cardiac neural plexus was revealed with a histochemical method using acetylcholinesterase in whole hearts of 18 mongrel dogs and examined with the aid of dissecting stereoscopic and contact microscopes. The present study identified 13 locations between the canine ascending aorta and pulmonary trunk, around the pulmonary veins, and on every side of the superior vena cava, through which mediastinal cardiac nerves accessed the canine heart. Intrinsic nerves from these locations extended within the canine epicardium by seven neuronal subplexuses. Intrinsic nerves and ganglia were found to be widely distributed in topographically consistent atrial and ventricular regions. In general, the canine right atrium, including the sinoatrial node, was innervated by two subplexuses, the wall of the left atrium by three, and the right and left ventricles by two subplexuses. Depending on the age of the animal, the number of intrinsic ganglia per one canine heart might range from 400 up to 1,500. By taking into account the ganglion size and potential approximate number of neurons residing inside a ganglion of a certain size, it was estimated that on average about 80,000 intrinsic neurons are associated with the canine heart. A comparative analysis of the morphological patterns of the canine and human intrinsic cardiac neural plexuses showed that the topographies of these plexuses may be considered as quite similar, but the structural and quantitative differences of the intrinsic cardiac neural subplexuses between dogs and humans are significant.